adherence data, and provided valuable context to data on product use. Participants were readily engaged in the interviews but, if they felt confronted, provided more guarded responses. As such, how these CIs are conducted is critical to engage participants, even those with poor adherence, to openly discuss challenges with product use.
Introduction
Studies of biomedical HIV prevention products have faced two significant challenges: adherence to product use and accurate adherence reporting [1] [2] [3] [4] [5] [6] [7] [8] . For example, in VOICE [1] , a study which compared the efficacy of oral tenofovir disoproxil fumarate (TDF) alone, oral TDF with emtricitabine (FTC/TDF), oral placebo, vaginal 1% tenofovir (TFV) gel, and vaginal placebo gel among 5029 women, self-reported adherence was 90% based on face-to-face interviews, 88% by Audio Computer Assisted Self-Interview (ACASI), and 86% by returned product count. However, only 25-30% of quarterly blood samples from participants in the active drug arms were positive for TFV and > 50% of participants never had drug detected at any quarterly visit. Similarly, in iPrEx [2, 3] , which compared FTC/TDF versus a placebo in reducing HIV infection among 2499 men who have sex with men (MSM) and transgender women (TW) participants, adherence by self-report was 90-95% and by pill count 89-95% at different time points in the study. However, pharmacokinetic (PK) analyses of TFV concentration revealed that only 30% of participants in the active drug arm had drug detected in their system at every visit, 39% had an inconsistent pattern, and 31% never had drug detected.
Depending on the study product and population, poor adherence in biomedical HIV prevention studies may be due to a number of factors, including side effects (actual, potential, or discussed within communities), inconvenience or discomfort related to product use, having to change established routines due to product use regimens partner reactions, community norms or concerns about biomedical HIV prevention products and fear of participating in clinical trials, HIV-related stigma and concerns about being perceived as HIV infected for using a study product that is also used for HIV treatment, fears of being associated with stigmatized populations such as sexual minorities or sex workers [8] [9] [10] [11] . Given the many obstacles, discrepancies can occur between actual and reported use. Reasons for such discrepant findings in large-scale biomedical HIV prevention studies can include simple data entry errors by staff, difficulty in recollecting product use or sexual behavior, social desirability whereby participants report what they believe the research team wants to hear, mistrust of researchers, and outright deception where participants obtain secondary gains from study participation, including social status and power, yet are not interested in using the investigational product [8, 12] .
Considering the importance of adherence in these studies, all have incorporated adherence counseling interventions to help participants use the study product regularly [13, 14] and to establish a non-judgmental approach to assessing selfreported adherence [14] . Another strategy used to improve accuracy in adherence measurement is triangulating multiple sources of adherence data as in the MDP301 study, a multi-site study that assessed the efficacy of PRO-2000 gel as a vaginal microbicide to prevent HIV infection [11, 15] . As part of that study, a sub-sample of 725 women were selected for data triangulation, during which data from the case report forms (CRFs) (which contained data on sexual behavior, microbicide gel use, and condom use), coital diaries, and product applicator return counts were discussed during an in-depth interview with each participant in order to understand discrepancies between the different measures and reach a conclusion on the most accurate measurement. After finding discrepancies across the measures and highlighting that the CRF was the least accurate of the measures, the researchers cautiously concluded that the triangulated data arising from the in-depth interview provided a more accurate and comprehensive assessment of product use and risk behavior. While this approach offers a valuable contribution to increasing accuracy across multiple sources, its use has been limited by the demands of performing in-depth interviews with all study participants in large clinical trials.
Another approach to improving adherence and accurate reporting emerged from VOICE-D, a follow-up study to VOICE that sought to understand challenges to accurate reporting of product use [8] . In this study, interviews were conducted with 127 participants who had either low, inconsistent, or high TFV PK plasma concentrations during their study participation in VOICE. During the interview, which occurred after they concluded their participation in the study, participants were presented with their PK results and asked to comment, which often prompted discussion on the challenges in using the study product. Interestingly, participants at all levels of drug detection recommended that in future studies PK levels be monitored throughout the study and shared with participants during study visits in order to establish whether or not the product was used.
This paper presents the Convergence Interviews (CIs) that were developed and implemented during the MTN-017 study, which incorporated both a simplified version of Pool, et al.'s data triangulation and the real-time monitoring and feedback to participants of their PK levels. Embedded into the adherence counseling session, the purpose of the interview was to converge adherence data from multiple sources and engage the participant in identifying the most accurate count of product use. We discuss two similar CIs. First, the Data CI (DCI), which converged two self-reported measures of product adherence (unused product return counts and a daily short message service (SMS)/text message report). We then discuss the Pharmacokinetic Data (PK-DCI), which converged the DCI reports with the corresponding PK report that indicated whether drug presence was detected in the 988 AIDS Behav (2018) 22:986-995
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plasma sample drawn at their previous study visit. This was the first time CIs were used during adherence counseling sessions and that PK level reports were shared with participants throughout the course of their study participation.
MTN-017 Overview
Study Design and Regimens MTN-017 was a four-country, eight-site study of HIV-uninfected MSM and TW recruited from primary health clinics and community based organizations. It compared the safety and acceptability of (1) daily oral FTC/TDF, (2) daily use of reduced-glycerin 1% TFV (TFV-RG) gel applied rectally, and (3) TFV-RG gel applied before and after receptive anal intercourse (RAI) [16] . Participants were randomly assigned in equal numbers to use the products in one out of six possible sequences. The study consisted of 38-week periods. Participants attended visits at the beginning, middle, and end of each eight-week period, with a 1-week washout period before continuing to their next 8-week period. Each study visit included an adherence counseling session, conducted by a counselor trained in the Participant-Centered Adherence Counseling intervention developed for this study.
For the daily regimens, participants were instructed to take one tablet orally or to insert one dose of gel rectally at approximately the same time every day. During the RAIassociated rectal gel regimen, participants were instructed to insert one dose of gel up to 12 h before RAI, a second dose of gel as soon as possible after RAI but within 12 h of intercourse, and no more than two doses in 24 h. Those who did not have RAI in a six day period were instructed to insert two doses, within 12 h of each other, on the seventh day of the week.
Adherence Measurement
Multiple approaches were used to assess adherence during the study. Although participants completed baseline and follow-up CASI assessments, these are not described because data from these were not used in the convergence interviews. A detailed description of the adherence measurement procedures employed in MTN-017 and the adherence results can be found elsewhere [17] .
Product Returns
Participants in daily regimens were given bottles with 30 pills or bags with 30 rectal gel applicators at Initiate-period visits. Participants in the RAI-associated rectal gel regimen were given 30 applicators, and could return to request up to 30 more per 4-week period, for a total of 60. Site staff advised participants to bring all of their unused study product (bottle with unused pills or unused applicators) to their next study visit. Site staff counted the number of unused product returned and recorded the data on a CRF. In the event that participants forgot to return unused product, they were asked to estimate the number of unused pills or applicators not returned, and this was recorded in a separate field on the CRF. Site staff then calculated the number of doses used by subtracting the sum of unused doses (returned and unreturned tablets or applicators) from the number of tablets or applicators dispensed. The calculation was recorded on the CRF as the estimated number of applicators used or tablets taken by the participant between study visits based on product return.
Short Message Service (SMS)
Separate SMS systems with local phone numbers and languages were programmed for participating study sites to collect adherence data daily. At the Enrollment Visit, participants were trained by study staff to use the SMS system. They joined the system by texting the word "JOIN" (in English or local language) along with their pre-assigned password corresponding to study site and study ID number (e.g., CT10 for Cape Town, participant ID #10) and the time of day (e.g., 2200) most convenient for receiving SMS. They proceeded to complete their first SMS session, accompanied by study staff that could assist in case of problems. Subsequently, during all three periods, participants received daily SMS/text messages asking them to send their password to verify their identity, and then to respond to one question: "How many times have you used the product since your last report? (If you didn't use it, text 0. If you used it, text the number of times.)" [18] . Participants received compensation for each completed SMS session plus a bonus if at least six out of seven sessions per week were completed. Participants were contacted by study staff if they did not report for over 48 h. SMS data were downloaded and cleaned daily by the behavioral team in New York, with daily reports uploaded to a secure website to allow site staff to access a summary of participants' SMS responses, including number of messages sent by the system, number of times participant reported product use, and compensation owed. In addition, prior to participants' scheduled visits, a monthly calendar was sent to site staff depicting the participant's daily responses to the SMS system.
PK Concentrations
At each Mid-and End-period Visit, plasma samples were collected for PK analysis to assess TFV detection. PK results were generated by the Clinical Pharmacology Analytical Laboratory and qualitative results were reported to the MTN laboratory center for site-based dissemination. PK level reports developed for the participant specified whether TFV was "detectable" or "undetectable." TFV was considered detectable if concentrations were above the lower limit of quantitation of the assay (0.31 ng/mL). TFV was quantified via liquid chromatography-mass spectrometry (LC-MS/ MS) using a validated method.
Participant-Centered Adherence Counseling
Counseling sessions were guided by a standardized manual that included session tasks and examples of how each of those tasks should be conducted. Sessions occurred at every study visit following enrollment and varied in content depending on whether the session was an Initiate-, Mid-, or End-period visit. At the first counseling session, the counselor introduced the non-judgmental approach and presented the DCI and PK-DCI by informing the participant that during sessions, different reports of his/her product use would be reviewed so that the participant could help the study team reach the most accurate count of product use and understand discrepancies between the different reports. In general, Initiate-period sessions focused on preparing the participant to use the product over the next 8 weeks. The Mid-period session focused on understanding what helped the participant use the product, assessing his/her interest in maintaining or improving adherence, and, if the participant was willing, developing a plan for overcoming obstacles. End-period sessions focused on a review of what helped the participant use the product and how those approaches might be useful during their next regimen. In the Mid-and Endperiod sessions, a DCI and a PK-DCI were conducted. (By study design, no PK-DCIs were conducted for the RAI rectal regimen as it was expected that results would be undetectable unless product use had randomly happened in the 2 or 3 days prior to drawing the blood sample). Table 1 provides an outline of each of the sessions.
The Participant-Centered Adherence Counseling intervention developed for this study combined client-centered counseling and problem-solving approaches. Although this was not a Motivational Interviewing (MI) intervention [19] , it incorporated its conceptualization of MI spirit and clientcenteredness [20] , which includes four components:
Collaboration The counselor works in partnership and consultation with the participant, working jointly to reach decisions and develop plans for product use;
Respect for autonomy The counselor fully honors the participant's autonomy (including whether or not to use the product) and respects the choices that the participant makes;
Evocation The counselor actively seeks to evoke from participants their experiences in using the product and to help them develop their own plan for product use rather than providing suggestions.
Empathy The counselor seeks to understand the experience of using the product through the participants' eyes in order to best help them develop effective adherence plans and overcome obstacles.
Furthermore, counselors were trained to focus on successes in using the study products and remain non-judgmental and non-confrontational in their interactions with participants, even when adherence was poor. The aim of the sessions was to create interactions that supported and encouraged the participant's adherence to the study product while showing respect and empathy for the challenges faced in using the products, with the goal of facilitating an accurate report of product usage.
Counselor Training
Counselors completed 2 days of training in client-centered counseling and the delivery of the Participant-Centered Adherence Counseling intervention. The training included extensive opportunities to role-play the counseling sessions (including "cases" of consistent and inconsistent DCI and PK reports) and receive feedback on how the role-play was conducted. After the in-person training, each counselor had to complete two mock counseling sessions; one of these sessions had to meet pre-established fidelity criteria in order for the counselor to be permitted to conduct sessions with study participants. Throughout the duration of the study, monthly coaching calls were held to discuss experiences and challenges delivering the counseling sessions. For the U.S. and Peru sites, this often included playing back a recording of a session to discuss what had gone well and, if necessary, how to make the interactions more client-centered. Poor connections with the South Africa sites and the Thai sites often made the review of sessions impossible so those calls usually focused on difficulties raised by the counselors or identified during the fidelity monitoring process.
Fidelity Monitoring
All (N = 1612) adherence counseling sessions were audio recorded. To ensure fidelity to the counseling intervention, both to the tasks of the session as well as to the non-judgmental client-centered counseling approach, each counselor's sessions were reviewed per the following schema: the initial ten sessions, followed by one of every five sessions, then one of every ten sessions. In total, 26% (N = 416) of recorded sessions were reviewed for fidelity. Of these, 240 included a DCI and 111 included a PK-DCI. Consistent low scores in certain session tasks were addressed during the monthly coaching calls.
The Data Convergence Interview Preparations
Prior to the adherence counseling sessions, counselors obtained estimates of product use based on (1) the unused product return count and (2) the SMS/text reports. These counts were written onto a CRF that, for reference, also stated the number of days since the last visit. Counselors also downloaded the calendar based on the participant's daily text reports of product use. The data on the CRF and the calendar were shared with the participant during the DCI in order to assist the participant in recalling his/her daily product use since their last visit in order to provide insights into any discrepancies between the two counts.
Introduction of DCI
Counselors were instructed to introduce the DCI using the sample script below. Although they did not have to deliver this introduction verbatim, they were instructed to use language that was client-centered and non-confrontational, normalized discrepancies in the different adherence counts, and actively sought to engage the participant's help in figuring out the most accurate count of product use.
As you know, we use a couple of different approaches to monitor your product use during the study-the number of applicators you return to us and the text messages you send us. We know these numbers may not be 100% accurate, so, can you help me figure out the most accurate estimate of how many times you used the product? Here is a calendar of your product use based on the text messages you sent us, and from there we are estimating that you used the product ___ times. From the applicators you brought back, we are estimating you used the product ___ times. Which of these do you think best represents the actual number of times you used the product? What makes that the more accurate number? Is this number completely accurate, or do we need to adjust it up or down?
As seen in Fig. 1 , discrepancies between the product return and SMS counts of product use between study visits (scheduled 28 days apart but at times varied to accommodate participant schedules) tended to be small, with a discrepancy of 3 occasions or less in three-fourths of the DCIs. Out of a total of 1089 DCIs completed, 38 (3.5%) were missing SMS data (9 in the daily oral regimen, 12 in daily rectal and 17 in RAI rectal), and none were missing product count data.
Participants' Responses to Discrepancies
In general, participants responded non-defensively to the DCI. There were, however, a few instances in which the participants responded in a somewhat guarded or defensive manner. Reviewing the responses in these cases highlighted that counselors truncated the introduction and omitted normalizing phrases that were specifically designed to decrease guardedness and defensiveness. Thus, normalizing phrases such as "we know that these numbers are not 100% accurate" or "we know that these numbers may not match perfectly" appear to be key in minimizing defensiveness on the part of participants.
The DCI also provided insights into product use during the study. In some cases, the DCI helped to clarify discrepancies in the two adherence measures and allowed the counselor to identify which was the more accurate count of product use, as exemplified by two participants during their RAI rectal regimen:
Sometimes I had problems with the text messages, on some days it didn't arrive and I might have made a mistake on that report, so it's the 60 that is correct, I used it every day. (Peru, Age 45) I was compliant and responded to the text every time, but when I would use it before sex and then after, I responded 1 as in one cycle, it was unclear to me as to how to record it, as every single time or a before and after cycle…so if its every time, it should be 14 not 7. (USA, Age 30)
In other situations, the use of the daily calendar during the DCI clarified patterns and decision making regarding use of the product during the preceding weeks.
I don't like to take medication and drink, and I knew that I was going to go away for some Halloween parties and was going to be drinking so I didn't even bring them. (USA, Age 40)
The gel was causing me stomach problems so actually, if I was going on a date and thought that I might be having sex, I wouldn't use it. And that weekend (points to calendar) I had a date. (USA, Age 34)
The non-judgmental tone of the adherence counseling session and the DCI also facilitated honest reporting of challenges to using the product, even in difficult situations. The text below is extracted from the last DCI with a participant who had been very adherent to the rectal gel regimens, but while using the tablet in his third regimen, he encountered challenges that he had been unable to express to the counselor until this last session.
Well, when I started taking the pills for the first 4 weeks, I got a lot of headaches, so I decided to take them at night because I would also get dizzy. When I came back and got the next 30 pills, I decided to start with some pills the first days to see how it went and the headaches came back, I couldn't work and decided to stop taking them. I continued to report every day in order to not fail, but really, I prefer to tell the truth. Although the text report says that I took it 15 times, I really took it 10. I even have some pills that I left at home. I just want to be sincere and say what happened. (Lima, Age 45) Thus, although this participant was not able to adhere fully to the regimen, the DCI gave him the opportunity to clarify his actual product usage, thus explaining inconsistencies between his self-report data and his PK levels.
The PK Data Convergence Interview
The PK-DCI was introduced in a manner very similar to that of the DCI but presented the participant with the calendar of the 4 weeks that coincided with the PK report (the 4 to 8 weeks prior to the visit in which the PK-DCI was conducted). The counselor also brought to the session the CRF with the two different product use estimates and the final count that was reached during the corresponding DCI. Now we are going to do something very similar to what we just did, but using the results of the bloodwork that we drew during your last visit to see if we could find product in your system. Just a few things about these results: we know that for numerous reasons, these results, may not be 100% accurate; also, the result just says detectable or undetectable. So just as we did before, I would like you to help me understand these results. To refresh your mind let me show you the calendar for that 4-week period and at that time you reported that ___ was the most accurate count of your product use. Now, the PK result shows that the product was not detected in your blood. Why do you think that might be?
As reported in Carballo-Dieguez, et al. [16] , of 744 plasma samples obtained at Mid-or End-period visits, TFV was detectable in 668 (89.8%) of the samples and undetectable in 76 (10.2%). Among the 668 detectable results, five were unexpected given the participants' reported product use within 7 days prior to plasma sampling in the daily oral regimen or the day prior to plasma sampling in the daily gel regimen. Among the 76 undetectable results, 43 were expected (e.g., were consistent with self-report of not using the product as stated above prior to sample collection) and 33 unexpected (undetectable results despite reports of product use in the days prior to sample collection). In total, of the 744 PK results, 38 (5.1%) were unexpected and did not align with the DCI results, and (4.4%) were undetectable PK results that did not support DCI reports. Of the 76 undetectable results, 21 (27.6%) occurred during the participant's first regimen, 26 (34.0%) during the second regimen, and 29 (38.0%) during the third regimen. Participants were not expected to understand pharmacokinetics in order to provide us with a scientific rationale for their PK result. Instead, the aim of this question was to offer the participants an opportunity to expand upon the PK results. Once this question was posed, counselors were instructed to avoid challenging the participant's answer, although they could inquire further to better understand the participant's response. Counselors were also instructed to refrain from offering possible reasons for undetectable results ("well, maybe your system just didn't absorb it" or "maybe you just didn't take it the days right before your appointment"). The reason for this was to avoid providing possible reasons for a negative PK to the participant that could be repeatedly used during the study or, more problematic, provide information that a participant may use to ensure positive PK results in the absence of consistent adherence.
Reactions from Participants
There were no strong negative reactions from participants during the PK-DCI. Reactions, however, varied depending on the PK results.
Detectable Results
Participants who received detectable results in the context of consistent use were typically not surprised, although some also recognized the importance of the detectable PK in relation to possible use in the future.
"Well, it should be in there….I think I only missed one dose." (USA, Age 47) "I feel good that the result is detectable. I feel safe because this medicine acted as a prevention." (Thailand, Age 37) There were also a few surprised participants who reported inconsistent product use yet still had detectable PK results. However, rather than celebrate the result, their explanations suggest that they were actively trying to understand how this might have happened.
"I'm actually pleasantly surprised, because I was really sick then. I had a stomach flu, and there were some days that I marked zero [on the SMS] and that was accurate… and I expressed concern that with my frequent bowel movements during the flu, if I would put it in and it would need to immediately come back out. So I wasn't sure if anything absorbed." (USA, Age 31)
Undetectable Results
As expected, participants who received undetectable PK results often expressed surprise during the PK-DCI, although there were no strong negative reactions. A few became guarded and provided a brief response to the question posed while others sought possible explanations. "I actually [sic] no comment." (South Africa, Age 22) "I used it every day and it became a part of my daily routine. I'm confident that I used it every day." (Thailand, Age 26) "I think the medicine might not have absorbed. I am not sure whether they have studied whether inserting the medicine rectally would absorb into the blood." (Thailand, Age 42) "It might have been because I was taking the pills for gastritis every day and that interfered." (Peru, Age 30) "I took it every day. Maybe because I did not take it at the same time every day." (Peru, Age 35) For others, the PK-DCI, with its use of the corresponding daily SMS calendar, allowed for clarification of lapses in product use and a discussion of how that might have affected their PK results.
"I think at the time of the blood test, I came back from vacation for two days or perhaps one day. When I was on vacation, I didn't use the product at all. Because I was gone for a week and I didn't use the product, the level of the medicine might not be detectable. I think that was the reason." (Thailand, Age 25) For some participants, the PK-DCI evoked aspects of their product use experience that had not emerged in other interactions with study providers and that could account for undetectable PK results. Furthermore, as in the case presented below, the PK-DCI also engaged the participant to think about the PK results in the context of actual use.
"One thing I will say is that I would put the product in…and like I would have to go to the bathroom right away. The first day I used it I was here, you know how they have to watch you use it, and before I left, I went to the bathroom, and you can see the gel, because it's not feces, it's gel. Um…and I would think, is it being absorbed? And how long does it take? Is it a few seconds, is it…because literally it would be as soon as a minute, five minutes, you know what I mean? Yeah…I even said to myself, let's say someone was using it for protection, how long does that have to stay in there, before it gets absorbed?" (USA, Age 40)
Lastly, a few participants were at a loss to explain an undetectable PK result and struggled to understand it in the context of consistent use. The exchange below stands in contrast to other participants who received similar results in the context of reported adherence to product use, yet were flippant and guarded in their reaction to the results. Note also how the counselor remains client-centered throughout the interaction. P: So, it's like if I hadn't injected anything; looks I didn't use it. C: The report says it was undetectable, it says nothing about whether or not you used it. P: Well, they are supposed to have tenofovir, right? So, if you can't detect it, it's as if I didn't use it, and I used it. So, why wasn't it detected if it's a gel that supposedly has tenofovir? Or, I don't absorb it? C: The goal is not to question you about whether or not you used the applicators. It is just to show you information about the [PK level]. Different things could have occurred. That it was not detectable on that occasion does not mean that you have not been using it. P: Then why was it not detected if it is a gel that contains tenofovir? Or is it that I cannot absorb tenofovir? C: That could be a reason. Maybe you were not able to, your body was not able to absorb a sufficient quantity of the product so that it would be present in the test that detects it. P: I used it as I was instructed: insert and squeeze the plunger. C: Okay, that's how it is [how it is done]. P: Then afterwards I would go to the bathroom. When I saw the doctor I asked him about going to the bathroom and he said I could, but I would go after an hour or hour and a half…But I don't think that can be it because the doctor told me it would stay…what did he say? That it was like a sponge that would absorb, so the product would be absorbed before one would expel. So, that is what I was told, so that is why I am surprised when you tell me that the tenofovir is not detected. (Peru, Age 36)
Feasibility and Acceptability of CIs Across Study Sites
During training, counselors often expressed concern about participants perceiving the DCI and PKCI as confrontational. However, these concerns diminished through the training and initial coaching calls. Data from the fidelity ratings suggest that, in general, the CIs were conducted as designed, although some differences in quality were seen across counselors. These differences mostly focused on the degree to which counselors would explore discrepancies between the DCI and PK reports and, in cases where these two coincided, a tendency to continue with the session without exploring the participant's reaction and explanation for the consistency between reports. While this exploration may appear unnecessary in such circumstances, it provides an opportunity for a participant to reinforce for him/herself the association between consistent product use and detectable PK results. There was no evidence of differential feasibility or acceptability of the CIs across countries, neither from the fidelity ratings data nor through discussions with the counselors during coaching calls.
Discussion
The experience in MTN-017 demonstrates that brief DCIs and PK-DCIs were feasible within adherence counseling sessions and that, in general, participants were easily engaged during the CIs to work with the counselor to clarify discrepancies between adherence measurements.
The convergence of data from multiple sources provided more accurate adherence data than individual data collection methods, which have varying limitations and challenges. As seen in other studies, these interviews added context and detail to adherence measures that yielded valuable insights into the experience of product use among participants [8, 14] . Yet, the brevity of these CIs made them feasible to do with all study participants during the course of the study rather than with only a subset of participants. Furthermore, in contrast to other approaches that have employed some staff members to gather adherence data and others to conduct adherence counseling [13] , this study demonstrated that counselors could discuss adherence data in a collaborative, client-centered manner to avoid confrontation and defensiveness during the interactions. This, in turn, reduced staffing demands and allowed the details that emerged through the CIs to inform discussions during adherence counseling sessions.
The use of a calendar of product use based on SMS reports provided invaluable visual information about product use, including patterns of non-use and date of last use, which could both affect PK levels. In fact, the information presented in calendars made it possible for the research team to differentiate whether undetectable PK levels were expected or unexpected. However, the preparation of the calendar from SMS reports was time intensive. As such, studies that want to use such calendars may benefit from developing computer applications that will automate the transfer of SMS data to the calendar.
A non-judgmental, client-centered approach was key to the success of the CIs, and was regularly monitored during the study via routine reviews of the counseling session audio recordings. The CIs did not elicit defensiveness when they were introduced in collaborative manner, with the counselor mentioning that the results might not be 100% accurate and that research staff wanted the participant's help to understand the results. However, there were instances of participant defensiveness following curtailed introductions, which appeared to make the participant feel confronted. Yet, these situations were easily resolved when the counselor diffused the defensiveness by reminding the participant of the previously stated points. In VOICE-D, van der Straten et al. [8] also found that some participants, especially those with low adherence or undetectable PK levels, could become defensive. As such, how these CIs are conducted is critical, as the counselor needs to establish a non-judgmental interaction that engages even participants with poor adherence to openly discuss their challenges with product use in order to glean valuable information about obstacles to use. Client defensiveness, in turn, may signal poor adherence to product use and discomfort in sharing adherence difficulties or concerns about product use with the counselor. As such, defensiveness might alert a counselor that he/she needs to foster the participant's sense of safety and acceptance in discussing poor adherence so that the participant feels more comfortable expressing the difficulties they experienced in using the study product or concerns about using the product at all.
It has been feared that informing participants of their undetectable PK levels would be perceived as a confrontation and as "proof" of their low product use. However, in this study, most participants responded with an active engagement in trying to find plausible explanations for the results or raised even further questions. We also observed that the number of undetectable PK results were similar across all three study periods; whereas a subsequent decrease in the number of undetectable PK results could have been understood as a "scolding effect" or as participants employing techniques to deceive investigators, the lack of variation suggests that some people experienced genuine adherence difficulties, regardless of product regimen. Providing PK results to participants, even undetectable PK results, does not appear to deter non-adherence among participants. Instead, the great majority of undetectable PK results in this study were found among participants who used the product inconsistently because they experienced challenges with product use or returned for study visits after running out of product. A non-confrontational approach facilitated open discussion of the challenges found.
In summary, the brief CIs developed for this study were easily incorporated into adherence counseling sessions, increased the accuracy of adherence measurements, and provided a valuable context for data on overall study product use and patterns of use. When conducted in a collaborative manner, CIs easily engaged study participants to clarify adherence data, although participants' perceptions of being confronted resulted in more guarded responses. The development of calendars based on SMS reports was critical to the CIs, thus developing computer programs that automatically create the calendars from incoming text messages would facilitate their use in larger-scale studies.
Informed Consent Informed consent was obtained from all individual participants included in the study.
